Antiarrhythmic drug amiodarone displays antifungal activity, induces irregular calcium response and intracellular acidification of Aspergillus niger - amiodarone targets calcium and pH homeostasis of A. niger.
The rapidly developing resistance of fungi to antifungal drugs is a serious health problem. Today's drugs mainly target cell membrane composition and synthesis. Moreover, some of them have serious side effects. New antifungal drugs targeting different molecular pathways are necessary. Amiodarone, an FDA approved antiarrhythmic drug displays antifungal activity. It targets calcium and pH homeostasis. In concentrations above 25 μM, it inhibits the growth of the filamentous fungi Aspergillus niger. It triggers a biphasic calcium response accompanied by a high [Ca(2+)](c) resting level and an intracellular acidification from 7.5 to 6.0, both of which are concentration dependent. Both extracellular calcium and calcium from intracellular organelles are sources of the transient second cytosolic calcium peak, whose amplitude is 0.12 μM for cells treated with 0.1mM amiodarone. In P-type ATPase deficient A. niger strains pmrAΔ and pmcAΔ, the [Ca(2+)](c) resting level after amiodarone treatment is at least twice as high as that of the wild type, which correlates with fungal viability and hypersensitivity to amiodarone. A combination of amiodarone and amphotericin B is additive in terms of cell viability and cytosolic calcium influx. In contrast, a combination of azole drugs and amiodarone has a synergistic effect on the viability of fungi.